Immunoseparation and immunodetection of nucleic acids labeled with halogenated nucleotides.
A novel methodology for labeling, isolation, and detection of nucleic acids is described. Nucleic acid isolation is based on in vivo or in vitro incorporation of BrU or BrdU to either RNA or DNA, respectively, followed by immunoprecipitation of the labeled nucleic acid utilizing anti-BrdU MoAb, which crossreacts with BrU, attached to solid particles. Filter-bound bromine-labeled DNA or RNA was detected by immunoblotting with anti-BrdU MoAb, by a combined Southern/Western or Northern/Western approach, respectively. This method was applied to isolate and detect rRNA and mRNA from human cells, plasmid DNA from bacterial cells, and in vitro synthesized DNA. Newly transcribed BrU-labeled mRNA was recovered from the immunoprecipitates and analyzed by RT-PCR to study phorbol ester-mediated regulation of interleukin 1 gene transcription in human leukemic HL-60 or lymphoma U937 cells. The plasmid DNAs were isolated by immunoprecipitation from transformed bacterial cultures that were grown in the presence of BrdU and were detected immunochemically on filters. Likewise, the products of RT-PCR and Klenow polymerase-catalyzed DNA synthesis in which dTTP was replaced with BrdUTP were detected by immunoblotting. Since the method allows one to selectively separate or detect nucleic acids only synthesized during a pulse of the precursor, it can uniquely be used to identify nascent gene transcripts or the transcripts synthesized within specific time windows, e.g., after induction of differentiation, carcinogenesis, or drug treatment, and distinguish such transcripts from preexisting ones. In addition, this approach offers a simple and inexpensive alternative for preparing labeled DNA as well as RNA probes for use in a variety of hybridization protocols. Due to the low toxicity of BrU and BrdU, this approach can be used in analysis of gene transcription or DNA replication in vivo.